ABSTRACT
MOTIVATION
During the sequencing of the human and other genomes a huge amount of biological data has been compiled. The problem that many investigators encounter, however, is that these large databases often do not contain specialized information that would be of interest to specific areas of research. Therefore, it is of interest to fill this void, and provide smaller databases, which are maintained by experts in a particular scientific area meaning that they represent the best state of knowledge. Several data collections focusing on a specific bioinformatic application or classes of molecules have been compiled during the last few years. The Molecular Biology Database Collection online resource currently lists more than 400 (Baxevanis, 2003) databases of value to the biological community covering all areas of molecular biology. Several new collections concentrating on structural and functional aspects of a certain protein family appeared.
Lipoxygenases (LOXs) form a family of non-heme, nonsulfur, iron-containing dioxygenases which regio-selectively and stereo-selectively catalyze the dioxygenation of fatty acid substrates containing one or more (Z, Z)-1,4-pentadiene moieties. The immediate products of LOX reactions are hydroperoxides which are subsequently converted, by enzymatic * To whom correspondence should be addressed. and non-enzymatic pathways, to metabolites that are powerful mediators of inflammation and other medically important states. Aberrant LOX expression or activity are associated with a series of human diseases like artherosclerosis, rheumatic arthritis, psoriasis and cancer (Funk, 2001 ). These medical implications and the involvement of LOXs in regulatory processes have led to intensive research on the sequence, structure and physiological functions of these proteins. However, no attempt to cross-reference and annotate the available data has been reported so far.
THE LIPOXYGENASES DATABASE (LOX-DB)
It is an effort to collect, order and classify the available structural data, establishing links to other biological information taken from the literature or other Internet based resources and to integrate all these facets of information in one database. An efficient way to make scientific data available to the public is to use Internet based technologies.
Currently the database contains 102 entries of mammalian as well as plant, invertebrate and fungal LOXs taken from GenBank and SWISSPROT. For each LOX a unique identifier is used to indicate species and the oxygenation position (e.g. h-15-LOX for human LOX inserting O 2 at carbon position 15 of arachidonic acid). All LOX entries provide information like species, regio-and stereospecificity, preferred substrate, sequence and a number of selected references at a glance (see Fig. 1 ). They are linked to several other databases like SWISSPROT (http://www.expasy.org/sprot), NCBI GenBank (http://www.ncbi.nlm.nih.gov/Genbank) and, in case the 3D-structure is resolved, the Brookhaven Protein Database (http://www.rcsb.org/pdb). For many entries where no experimentally resolved structure is available, the MODELLER program was used (Marti-Renom et al., 2000) to calculate the corresponding 3D-structure by homology modeling. Using the plugin CHIME (http://www.mdlchime.com/chime) or the Java applet WEBMOL (Walther, 1997 ) the user can visualize these 3D-structures interactively within the Web-browser. After a download of the 3D-structure files in pdb format, an external viewer like RASMOL (Sayle and Milner-White, 1995) can be used. The database can be searched for the individual enzymes by criteria like species, species type (animal, plant, fungus), position of oxygenation, stereospecificity, sequence length or molecular weight. References can be searched by author, publication year and query matches in title, abstract or keyword list. It is possible to easily find references related to distinct diseases or LOX with a distinct positional selectivity. Structural data and references are cross-linked, so the user can quickly find the literature related to a specific LOX and vice versa.
To enable an easy pairwise comparison of various LOX sequences, the BLAST-software (Altschul et al., 1997) was implemented. The user has only to input the LOX identifier for the two sequences to be compared. Multiple sequence alignments are available only for specific species and oxidation position and have been produced using the program CLUSTALW (Higgins et al., 1997) . The user can choose between color codes (character of amino acid or by degree of conservation based on PAM250) to compare the various sequences of members of a specific LOX subfamily.
IMPLEMENTATION AND PERSPECTIVES
LOX-DB is implemented as a relational database residing on a MySQL server. Interaction with the database is accomplished via PHP-scripts through a Web browser, thus it works platform independently. It is hosted at and maintained by the German Cancer Research Center. LOX-DB aims to be a web accessible compendium of information on the LOX family of enzymes. Therefore, LOX-DB offers a forum for scientists who want to take part in an online discussion about LOX research and add new data. Comments, suggestions and contributions to LOX-DB are welcome by participating in the forum.
